Abstract. In this paper, we introduce and study a class of generalized vector variational-like inequality problems in fuzzy environment. Under suitable conditions, we get the existence of the solution to the generalized vector variational like inequalities in fuzzy environment by using the known Fan-KKM theorem.
Introduction
Since the 1960s, there have been many literatures on the variational inequality problems attracting more and more attention. The concept of fuzzy set has penetrated almost all branches of mathematics ever since the introduction of fuzzy sets by L.A.Zaden [11] . In 1989, Zhang and Zhu [2] introduced the concept of variational inequality for fuzzy mapping in abstract space and investigated the existence problem of solutions to some class of variational inequalities for fuzzy mapping. Zhang et al. applied maximal element lemma [1] to prove the existence of the solutions to the generalized vector variational inequality problem in 2014. Ahmad et al. [7] obtained the existence theorem for the fuzzy mixed vector F-variational inequalities. Ding et al. [8] studied about fuzzy generalized vector variational inequalities and complementarity problem. Khan et al. [9] studied about a fuzzy extension of generalized multivalued η-mixed vector variational-like inequalities on locally convex Hausdoff topological vector spaces.
Inspired and motivated by the above research work, by making use of the Fan -KKM theorem, we prove the existence theorems of the solution to the generalized vector variational-like inequalities in fuzzy environment. The results obtained here extend the corresponding results of [1] .
Preliminaries
In this paper, let Z be a locally convex Hausdorff topological vector space, E be a Hausdorff topological vector space. ) , ( Z E L denotes the space of all continuous linear operators from E to
is equipped with σ -topology,
becomes a locally convex space from the Corollary in the literature [3] . It follows from Ding and Tarafdar [4] , the bilinear mapping
is continuous. Let K be a nonempty convex subset of a Hausdorff topological vector space E ,
→ be a set-valued mapping such that for any
Partial order relation in Z is defined with the convex cone ) (x C as follows : . , ), ( 
, then the GVVLIFE is reduced to the generalized vector variational inequality problem in fuzzy environment(for short, denoted by GVVIFE):
A int denotes interior of A and coA denotes convex hull of A . Let X and Y be two Hausdorff topological vector spaces, 
1 be a mapping. It is said to be convex in the second argument if and only if for any K x ∈ , we have
Similarly, we can give the definition of convexity of the mapping in the first argument.
1 be a mapping. It is said to be affine in the first argument if and only if for any K x ∈ , we have
Similarly, we can give the affine definition of in the second argument. Definition 2.7(KKM mapping) Let X be a Hausdorff topological vector space. 
is the identity mapping, we say that
Existence of the GVVLIFE Theorem 3.1 Let Z be a locally convex Hausdorff space, K be a nonempty convex subset of a Hausdorff topological vector space ,
be a space equipped with σ -topology. Let
→ be three upper semicontinuous compact-valued mappings that be induced by fuzzy mapping ) ,
be four single-valued mappings. If the following conditions are satisfied:
(i)η is convex in the second argument and continuous in the first argument, and 0 ) ),
(ii) θ is affine in the first argument and continuous in the second argument, and 0 )) ( , ( = x g x θ for any K x ∈ ; (iii) g is continuous and affine;
is a multifunction such that for any
is a closed pointed convex cone and ∅ ≠ ) ( int x C , and
(v) there exsits a nonempty compact subset A of K and a nonempty compact convex subset B of K such that for any
Then the GVVLIFE has a solution.
be a set valued mapping and defined by as follows:
It is obvious that any ) (
is a solution to the GVVLIFE, so we only need to prove that
First, we prove that ) ( y P is closed for any K y ∈ . Let the net { }
Next, we prove that P is a KKM mapping. Suppose that there exists a finite subset 
It follows from Conditions (i) and (ii), we have 
(ii) g is continuous and affine, 0
(iv)there exsits a nonempty compact subset A of K and a nonempty compact convex subset B of K such that for any
. Then the GVVIFE has a solution.
Proof. Similar to the proof of Theorem 3.1, so it is omitted, then completing the proof. Theorem 3.3 Let Z be a locally convex Hausdorff space, K be a nonempty convex subset of a Hausdorff topological vector space ,
→ be three upper semicontinuous compact valued mappings that be induced by fuzzy mapping ) ,
; (ii) θ ,η and g are continuous; (iii) θ is affine in the first argument,η is convex in the second argument;
is said to be locally non-positive respect to ) , , ,
and there exists a nonempty compact convex subset
Then there is a solution in the neighbourhood
Proof. Since E is a Hausdorff topological vector space, θ and g are locally non-positive about
Without loss of generality,we can suppose that ) ( 0 x V is closed and convex, by Theorem 3.1, we know that the GVVLIFE has a solution in
, that is, there exists
Next, we prove that exists ) ( 0
− is a neighbourhood of the origin and so it is absorbing. For
, which means that
Since θ is affine in the first argument,η is convex in the second argument,we have
In fact, if not, by (5), we get
which contradicts with (4), so (6) 
Since θ is affine in the first argument,η is convex in the second argument,we In addition, noting that which contradicts with (5), so (10) holds, the proof is completed.
